b # m m it it 

JAPAN PATENT OFFICE 



su m. : m ft o » « k is « £ ^ r ^ & m m a r te o m s # « c is « $ ti x 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



* m n b 

Date of Application: 

!H I I f 
Application Number: 

[ST. 10/C] : 



2002^12^270 

#M 2002-380487 
[JP2002-380487] 



m R A 

Applicant(s): 



2003^12fll IS 



Commissioner, 
Japan Patent Office 





tiilE#-^ tBlE# 2003-3102640 



!$m 2002-380487 ^- v I 1/ 

30973 

[timB] ¥J&14^12J!27B 

[BH5£#lt3iS] B23B 27/14 

im^m^m 5 

i&mxi*mm) np -fcm&nmts iT§5t w^nnprnrnm 

[ft*] fell 

MfitmsiA] 

imsm-Sr) 000001199 

[ft*X(i*#] ^#tt#^iiiiiHff 
[ftSA] 

[ltSlJ#^-] 100067828 
[#Sdr] 

[ft*xti*^i /Kf -tan 

[SftLTMtSA] 

[HcSU#^] 100075409 
[#S±] 

[ft*X(i*^] til* X- 

i^mtsmm^) 012472 

[Irtft^lfj] 21,OOOP3 



miiEJff 2003-3102640 



mm 2002-380487 



9§*B# 1 

Hffi 1 

n*t>* i 

0216719 



#® 2 0 0 2 -3 8 0 4 8 7 ^- v I 1/ 

&Ntf>it*&^E;l/Jfc-C0. MIBiIi4A, 5A, 6 AMlt 

m&xv?s i x n %%>&frhm\£*iz> im&±<v7tm*^^itxo. 02-0. 
t tzitN t <Dm&&&i n/z i> (D-c&zmytm 1 KSE«<*>«Rjfeiio 

[lf*^4] 36#IBtCB*5J:trcS:-S'tril^Jfi$*L, £©ll-h£^j£$ 

[i»*«5] ~4<7)v^-rtL^nfam^ ; ®s^M4-Mis-r^c^^ 

»), S»it^4A, 5 A, 6 ABj7G**3.fca r S i <fc ^ *4»*»t>»ftl-6 ltt 
£ffiKffiRj£l!«:^jS1-& - £: *&#*raK«*ifcmiifflffiRj£It(3« 
[0 0 0 1 ] 



tbffi# 2003-3102640 



2002-380487 ^- v : 2/ 

[0 0 0 2] 
[0 0 0 3] 

[0 0 0 4] 

c BNHOiUS^SrJftfP-t* b^oWL&frb^ mm^U%A A, 5A, 6AI 

<Dm&&m. a i jsitfs i j: n %%>mfrhm\z*ih im.&±v>7tmz cbns 

[0 0 0 5] 
[0 0 0 6] 

b js «t ^ n ttAwmmtfi izmt-t a + w* & mumm k j&&-r 

B N * * mm X UMt * $ *t T v> * (08 x. fi\ 1 

#HB) 0 

[0 0 0 7] 



ftia# 2003-3102640 



mm 2 0 0 2 -3 8 0 4 8 7 ^- v : 3/ 

[0 0 0 81 

[4* Ifcfcltt 1 1 

#§B¥2 002-16720 5-^$L #Itlf^O|EH 

[^#iwcm 1 ] 

TSurf.Coat TechnolJ ,K. Yamamoto^, 142-144, (2001)881 
[0 0 0 9] 

[fkwwmfcLXi t-r&mm] 

[0010] 

mmmmtLxGir&mg&mx&^x, m^^mitmrnmn, bhxz>*n^ 
tt-r&mfrhm&HiL xmmztix&v), m t a b & <t # n * -g-^-r & © 

f±^&< £ ^^H^gP^iBV^-CBUMi-^NOJt^^^JtT-O. 8~ IT-* 19 
, MIStii4A, 5A, 6 A^TC^isitfS i J: «9 ^^^^<biiti'tL^> 1 

m&±<v7tmztfr}txo. 02-0. 1 -^rt&fco-e&a ,£^b£^N-£ 
[001 1 ] 

t^*4A, 5A, 6 Al^i^S i «t & £S£7^3I(m£ \mX±.<Djt 
mt, B&XZf/ifzltN t<D&£-t)^itifzi><DX$>Z> Z. (b) 4>&< 

* C^v^C^^EWO. 2 m fa * O "C & £ t£ tf> £ SI 

met tW2 Lv^ 0 
[0 0 12] 



tBIE# 2003-3102640 



#11 2002-380487 ^- v : 4/ 

t, *<D$hmj!)*fkm2tiz>i><?>'c$>2>i!)* > ^mi/zx^xmumizBUxva^ 

[0 0 13] 
[0 0 14] 

ztit x&m ztix^z mMmm&mx i±, b & «t ctn £ * mmm.^ 

[0 0 15] 

cBN (t^H) «i££W1-£^JI^hBN (^b b b) mii^-r^if 
J:*)*rffiLfc8&#*^U gjaMtt^SttSt (TEM) tt»^#^^t^t;J:o 

m^m^ cBNm&m&Ltzim'emmztLx^zbnx'&Zo 

[0 0 16] 

±IE#^7C^t LT(i, iifi^4A, 5 A, 6 A^tcH (T i , Z 
r, H f , V, Nb, T a, Cr, Mo&XZFW) i tmifbti. 



mtiE# 2003-3102640 



mm 2 0 0 2 -3 8 0 4 8 7 ^- v I 5/ 

*^-aW4^^Jt-e0. l^rli^i:, c B NOMf&^lfi*^ 

*K L<^e^Jt-C0. 0 7 &Tt-fZ><Dtf£\;^ Z-fLh^^Mit^n 

Zr, Nb, T a, Cr, Mo, W&XlfS i X*$>2> 0 
[0 0 17] 

[0 0 18] 

-£SS&*7&*ig:<fcoT, ffiJK±#ri*BI*ifc<fc*o 4«7cmiOJ:»)ffiL 
v>TP.Mfi, ^;WtT0. 0 4t*4 o 
[0 0 1 9] 

c BN*B£#fm$-£&*:*M::f;J\ c BNl^OB fcNOjfc^fcii3J&$£BKfflJ 
Hp-t*£«35***»), 4>&< t ^^f&^SPtc^v^TBtcJt-f^N^Jt^^^Jt-C 
0. 8-Un»*So cBNS:M4L^li, #JR7CiW££L&< 

[0020] 

#^7C#^W^ ttrv^ fc, C t±B -C£>£WiC -N*Sf 
£-KJfctfc LT^I - C*tej&*^JS $ tt^-T v><7)T\ C - N*££-0#fffi ?&* 

£ fcC-Ntt^WfflURv^-C, 0. 2JilTttS^i:^jifiU> 0 J: 



tttliE#2 003-3102640 



#0 2002-380487 ^- v : 6/ 

o 

[0 0 2 1 ] 

zcnmtmm^mt lx<d c BNmt<D&M\±*fa±z&& t\s^m*frb lx 
^mxhho 

[0 0 2 2] 

) mi^#:^4a, 5 a, e Amitm^^mm^&u±^fmL, z.(D±mm 

(2) tSi^f)B4Cli:^l»i:oat, B £ J: OX <7)#^T*^iiicW 

o 

[0 0 2 3] 

K-ttuxx^o zoLtzmf&znm-f&ztizx^x, m&zi&2>zt%<, m 

[0 0 2 4] 

:£f£IW<^Sfj£MK^t&B £ XWNii&rt&m<?>mZte* 0. 05-2/< 

f&<. 2 f im*m^xi>^mfefa±M%ztfmn'tz>o zcDm^x *)ut L^mz 



tbSE^F 2003-3102640 



&m 2002-380487 ^- v : 7/ 

fi, 0. 1-0. 5^raSST'*So itzM^®m<VWZli, 0. 2 - 5 fx m<D 
[0 0 2 51 

ft, *5£m^i%Z>m^Bim&, Hfi4A, 5 A, 6Am<7)7C5?t, iSi^A 
1, S i X 19 %Z>WfrbMl£tLZ> 1 m&±<7)7tm t , B, C, N^J^OO lH 

<£>-i>o 

[0 0 2 6] 
[0 0 2 7J 

fi!oM^ST*(i, 2o^-^T/^ffliI^lfU mB#^&4A, 5 A, 6 
it**m (B 4 C) £fcJ4Btf»<bfc**-**y h 2 Jt£#»rtK*'< 

o 

[0 0 2 8] 



tBSE# 2003-3102640 



#11 2 0 0 2 -3 8 0 4 8 7 ^- v : 8/ 

Ciotffo^o ZtzX'i-ytlfTst LTfi, Ssif£v»t& £ # Kf±, Ar- 
N2*> CZWi1mir&>&m<D$>2> t #HfiA r - N2~ C H 4 <7)7l"£-#' 

J*£l£fflU <£J±£0. 6 P aTMWffilLfco —fr'* h 1 , 21CA27L*: 

t^lift^tl. 5kWtL, c BNM4B#<7)i^/M 7X(i - 2 0 0 VC 
h *) , f^OMfi- 1 0 0— 1 5 0 VCJERKLfco *WmJg(i 2 0 0- 
4 0 OtJ^W-CiWjlPL^o HJ¥f±, illtO. 5/£mHK, ifBHIfO. 2 

[0 0 2 9] 

OSJSEtr ti, fr^tLX^ftmiZ? (^)Va\£y^-m) ZmmL, flO. 9 8 
[0 0 3 0] 

JET- : f4 K (stags : 2 0 0 ^ m r) 

ffimmmm : ioon/^ 

£>o^§jgjg : 1 0 mm/^ 

ffi Mmm : 0 - 1 0 0 n 

[0 0 3 1 ] 

[Hi] 



tBIE# 2003-3102640 



# m 2002-380487 ^- v I 9/ 



12 


o 

T 


O 




m 

LO 


CO 


C 


K- 


LO 


fb? 




IS 
G 










c_? 




i 


z 


1 








z 




X3 

GQ 
1 


1 

3= 


a 
l 


en 

C_> 

1 


1 — 

z 
1 




in: 

m? 








l" 


Z 


cc 
I 


o 

OF 


CO 






«a 






CD 
1 


CO 

1 


CO 
1 

JO 


CO 


CO 

1 


CO 
1 


CO 

1 












co 




1 

3C 


a 


CO 


1 — 


























wsi 

ASK 


o 


a 


DO 
O 

O 


LO 
O 

O 


I s - 
O 

o 


O 

o 


in 
o 


m 
o 

o 


o 

LO 
CM 

o 




roa ? 


in 


lo 


LO 


LO 


LO 


LO 


LO 


LO 


to 




IS??: 

te- 
ns 


to 


to 


if> 


LO 


LO 


lO 




LO 










ID 
G5 








un 




LTi 
CP 








































^~ ^ 








_L_> 


pa 
fS 


G> 




~T3 

z 


LTJ 


LO 

o 


LT3 

r— 

CD 

UTS 




in 

o 
z 


as 
















CO 




ca 






CD 


QD 


CO 


CD 


CO 


CQ 


o 


GO 


o 
























>P 

m 


is 


i 


CSI 
CM 


1 


t 


CO 
CO 


CM 
CM 


r*- 
CO 


o 


un 

CM 
























SB 

« 


IS? 
@ 


1 




I 


1 


JQ 




o 


co 




■ft- 










ci> 
I 


1 


( 


CJ> 

1 
















ST 






Z 

i 


Z 








CO 








CO 


CO 








ICC 

m 


o 


m 

CO 


o 

CO 


CO 
CO 


CO 

CO 


CO 

CO 


Ol 
CO 


LO 
CO 


LO 
CO 














r— - 






















JO 


<=> 


a 




















c=> 
3: 


a 






















— 








m 




o 

c_> 

ao 


1 — 




t-> 

r-T 
r~- 


<_> 


C3 
L« 


Csj 
O 
CJ 
oc 


<=> 

c_> 








O 


1 


I 


e» 


o 


C5 




CD 






CO 


CD 


i 

CO 


CD 


CO 


CO 


CO 


CO 


CC 




o 




CM 


CO 




LO 


CD 




CO 


CT. 




z 





















mtE#2 003-3102640 



#11 2002-380487 



^-v: 10/ 



[0 0 3 2] 

i"o H2~10Ur !~?££J <h(i, lt»f>0. 2 ^mtcfce^sm ( 
i££ : O/zm) <h L^OTS<PiJ--<7)»^^i-o 
[0 0 3 3] 

-n^<7)|g^:^ib N ^i^Cflt^o £1% No. 3-5. 8<7)k<D(i 
[0 0 3 4] 

ZtiKttLX. No. 1, 2. 6. 7. 9 tf> & <7>-Cti. #319! -cm5&*<& 35ft 
[0 0 3 5] 

ft, ffiffigii KjjtLfc«i*j£-c(i, tn^-y? h i fc&ft*** (b 4 c 

[0 0 3 6] 

$L-f2>±.xmi)x$>z> 0 *5&wxit, m-b&m-Mm h 1, 2) £|bjb# 

> vmw: k fix* ^ i: £ iiiii * aa-r ^>t§ 



m§E# 2003-3102640 



&m 2002-380487 



^-vl 11/ 



[0 0 3 7] 

[mi] 

o 

[02] 

Sl^No. 1 0®St£)g&H:i3tt& S I MS^i^I^Wl^trn 7 7 
[El 3] 

[14] 

[0 5] 

ikono. 4<Dmn&miz&ifz> s iMs^tisf^i^i:^t^n7 7 

[El 6] 

il<7)No. 5 0?M®j^Mtc^lt^ S IMS«*^I^t:/Tfyn7 7 
[0 7] 

IlWNo. 6<7>*M«&flIIK£lt& S IMSM8*S:iS:«Ii:^t7'n77 

mtE# 2003-3102640 



#J£I 2002-380487 



^-v: 12/E 



4 )\/X*&Z> 0 
[118] 

[El 9] 

[mi o] 



fttiE#2 003-3102640 



#11 2002-380487 



^-v: 1/ 



[HI] 



01 



M Q—fv H2 

toft) x^"^^\(BX#*0 
tilt 




[fa 2] 

100 
80 
i 60 



Ma 



40 



20 



0 



(No. I) 







— cBNJl 
















i 

/ 

/ 

/ 


/ 

/ 

f 

t 


i 1 


/ 

/ 

/ 

t 

A-N 
I 


1 i ! i I . 



0.0 



0.2 



0. 4 0. 6 

(Aim) 



0.8 



1.0 



fflgE#2 0 0 3 - 



3 10 2 6 4 0 



mm 2002-380487 



^-v: 2/ 




0. 4 0. 6 

(/im) 



[BI4] 

100 

80 



.1 60 



(No. 3) 



40 
20 





K 


— cBNJf 






\~~- 

\ N 




Ti N > 

NO / 


# 

* 

/ 




/ i 


i . i . I . 



0.0 



0.2 



0. 4 0. 6 

i££ ( jt/m) 



0.8 



1.0 



miE# 2003-3102640 



t&m 2002-380487 



^-v: 3/ 



[15] 

100 

80 



i 60 



(No. 4) 



40 



40 



20 



- 


\ 6 







— cBNil 








mm) 




/ 

/ 

/ 




N , 

\ i 

V 


/ 

1 




/ 

/ 






l 1 l 1 i 



0.0 



0.2 



0.4 



0. 6 
(#m) 



0.8 



1.0 




0.4 0.6 



mSE#2 003-3102640 



mm 2002-380487 



^— v: 4/ 



[0 7] 

100 



(No.6) 




0.0 0.2 0.4 0.6 0.8 1.0 



[18] 



100 



(No.7) 




0.4 0.6 



1.0 



ailiE# 2003-3102640 



2002-380487 



5/E 




0.4 0.6 

M£ (»m) 



1.0 




0.4 0.6 



1.0 



mtiE# 2003-3102640 



mm 2002-380487 ^- v : 1/E 

3^ B B H Sltf»)lilfi. B is «fc tfN * ^r-r 4* ^ ^ L fc#JglT-«« £ *iT 

^JtW^WfrCO. 8- lt*^ K^>mm^m^4 A, 5 A, 6AJ£7ciN3 
it>*S i «t 0 ft&f^^iitftl^ lm&JKVTtmZ^frttX-O. 0 2-0. 1# 



ffiaE#2 003-3102640 



#M 2002-380487 

m m a m m m n 

[ 0 0 0 0 0 1 1 9 9 ] 
1 . ^M^B B 2002^ 3 £ 60 

m jELmmnp^* &\zm&mr.Ts i o#2 6 



